We report the serendipitous discovery of a quadruply lensed source at z s = 3.76, HSC J115252+004733, from the Hyper Suprime-Cam (HSC) Survey. The source is lensed by an early-type galaxy at z l = 0.466 and a satellite galaxy. Here, we investigate the properties of the source by studying its size and luminosity from the imaging and the luminosity and velocity width of the Ly-α line from the spectrum. Our analyses suggest that the source is most probably a low-luminosity active galactic nucleus (LLAGN) but the possibility of it being a compact bright galaxy (e.g., a Lyman-α emitter or Lyman Break Galaxy) cannot be excluded. The brighter pair of lensed images appears point-like except in the HSC i-band (with a seeing ∼ 0. 5). The extended emission in the i-band image could be due to the host galaxy underneath the AGN, or alternatively, due to a highly compact lensed galaxy (without AGN) which appears point-like in all bands except in i-band. We also find that the flux ratio of the brighter pair of images is different in the Ks-band compared to optical wavelengths. Phenomena such as differential extinction and intrinsic variability cannot explain this chromatic variation. While microlensing from stars in the foreground galaxy is less likely to be the cause, it cannot be ruled out completely. If the galaxy hosts an AGN, then this represents the highest redshift quadruply imaged AGN known to date, enabling study of a distant LLAGN. Discovery of this unusually compact and faint source demonstrates the potential of the HSC survey.
a sneak peek at some of the most distant and faintest galaxies and quasars in the Universe.
Distant galaxies are mostly comprised of star-forming galaxies (SFGs) often identified in observations as Lyman Break Galaxies (LBGs) or Lyman-α emitters (LAEs). The magnification due to gravitational lensing is critical to study the faint end of the distant LAE and LBG populations at high angular resolution. Lensing has enabled several studies such as sources of cosmic reionization (e.g., Stark et al. 2007; Atek et al. 2015) , understanding the physical properties of LAEs/LBGs at high redshifts z = 6 − 7 (e.g., Egami et al. 2005; Bradley et al. 2008; Huang et al. 2016) , their molecular gas and inter-stellar medium (ISM) properties (e.g., Riechers et al. 2010; Rawle et al. 2014 ) as well as their abundances (e.g., Bradley et al. 2014; Schmidt et al. 2016) .
Lensed quasars have also proven to be useful as both cosmological and astrophysical probes. For example, the time delays provide a direct way to measure cosmological parameters (e.g., Suyu et al. 2016 ) and source reconstruction of lensed quasars and their host gives a direct view on the co-evolution of quasars and host galaxies (e.g., Peng et al. 2002; Rusu et al. 2016) . Systematic searches for lensed quasars have successfully found over a hundred lens systems, in the radio (e.g., Myers et al. 2003; Browne et al. 2003) , in the optical (e.g., Oguri et al. 2006; Inada et al. 2012; More et al. 2016) as well as other multi-wavelength regimes (e.g., Jackson et al. 2012 ). On galaxy scales, lensed quasars are typically doubly imaged ("doubles") or quadruply imaged ("quads"). Most of the lensed quasar systems discovered to date are doubles. For example, a sample of thirteen lensed quasars recently discovered by More et al. (2016) from the Sloan Digital Sky Survey (SDSS) -III are all doubles. Nonetheless, quads with their two additional images provide additional astrophysical information on the foreground lens and the background source. Finding more quad quasar lenses is thus of tremendous value to the community given the small number 1 of currently known quads. In this paper, we report the discovery of the quad lens HSC J115252+004733 (henceforth referred to as HSC J1152+0047) from the Hyper Suprime-Cam (HSC) Survey. The HSC Survey is a Subaru Strategic Program (SSP) using the newly installed HSC (Miyazaki et al. 2012 ) instrument on the Subaru 8.2-m telescope. The survey consists of three layers (wide, deep, ultradeep) , where the wide layer is expected to cover ∼ 1400 deg 2 in grizY -bands down to a depth of r ∼ 26. The HSC data are processed with hscPipe, which is derived from the LSST software pipeline (Ivezic et al. 2008; Axelrod et al. 2010; Jurić et al. 2015) , and are calibrated using the Pan-STARRS1 data (Tonry et al. 2012; Schlafly et al. 2012; Magnier et al. 2013) .
Our paper is organized as follows. In Section 2, we describe the discovery of HSC J1152+0047 and the multi-wavelength imaging data on this lens system. We describe the spectroscopic followup in Section 3. The lens mass modeling is described in Section 4. In Section 5, we derive the properties of the delensed source. In Section 6, we compare our source with other distant galaxies and quasars to understand its nature and discuss the cause of chromatic variation in flux ratios. We present our conclusions in Section 7. Magnitudes quoted in this paper are in AB magnitudes unless otherwise stated. The terms active galactic nuclei (AGN) and quasar may be used interchangeably in the text. We used the following cosmological parameters wherever necessary Ωm = 0.308, h = 0.678, Ω k = 0 (Planck Collaboration et al. 2016).
IMAGING DATA OF HSC J1152+0047
The lens system, HSC J1152+0047, was recently discovered serendipitously during the visual inspection of data from the HSC Wide (internal data release ∼ 80 sq. deg., S15A). HSC J1152+0047 consists of the main lens galaxy (G) with four lensed images (A, B, C and D) in a cross configuration (see Fig. 1 ). A second galaxy (G1) located very close to image C, is probably a satellite of the main lens galaxy G and is likely to perturb the lens potential. We measured the relative positions and photometry of the lens galaxies and the lensed images from the HSC imaging using GAL-FIT (Peng et al. 2002) . In Fig. 2 , we show all of the HSC bands and the model-subtracted residual images for each band, respectively. The seeing in the HSC-g, r, i, z and Y images is found to be 0. 55, 0. 46, 0. 45, 0. 60, and 0. 61, respectively, as per hscPipe. All of the four lensed images are fit with a point spread function (PSF) model in all bands except in the i-band, where a Sersic profile is better fit to images A and B. The lens galaxy G is fit with a double Sersic model and the companion galaxy G1 is fit with a PSF model. For lens galaxy G, we used the z-band best-fit model as prior when fitting the double Sersic model in other bands. The relative positions from z-band and photometry in all bands along with errors from GALFIT are given in Table 1 . We note that the colors (g − r and r − i) of the lensed images (see Table 1 ) are consistent with the colors of a quasar at z ∼ 4 (Richards et al. 2001) .
We find that our system is detected in the near-infrared (NIR) imaging taken by the VISTA Kilo-degree Infrared Galaxy survey (VIKING; Edge et al. 2013 ). The JHKs imaging obtained g r i z y Figure 2 . GALFIT modeling results in HSC grizY -bands. Top panels show the HSC images whereas the bottom panels show GALFIT model subtracted residual images in the respective bands. Images are 9 on the side.
from the VISTA Science Archive (VSA) 2 is shown in Fig. 3 . The brighter pair of lensed images shows hints of presence in the J and H imaging, whereas they are well detected in the Ks-band. We fit a PSF model to the brighter pair of images and a Sersic model to the galaxy G with GALFIT. We use the 2MASS K-band magnitude of a nearby star for the flux calibration of our VIKING Ks-band photometry. The images A, B and galaxy G have Ks-band magnitudes of 19.31 ± 0.10, 20.28 ± 0.27 and 15.23 ± 0.14 Vega mag, respectively where the reported errors are from GALFIT. We also checked if the lensed source is detected in the Widefield Infrared Survey Explorer (WISE) imaging (Wright et al. 2010) . While W1-and W2-bands show emission at the center of HSC J1152+0047, we cannot confirm the presence of the lensed source due to source confusion owing to the low resolution (6 ). The source catalog from WISE reports two detections. One of the sources coincides with the lens galaxy G whereas the second source does not coincide with any of the lensed images or galaxy G1 (see Fig. 3) . The lens galaxy G has W 1 = 15.18 ± 0.04 and W 2 = 15.04 ± 0.08 Vega mag, respectively. In bands W3 and W4, there is no detection of any emission either from the lens or the lensed source thus, providing a strong upper limit on source flux. The sensitivities with a signal-to-noise ratio (SNR) of 5 for W3 and W4 bands are 11.5 and 7.87 Vega mag, respectively.
We show the flux ratios of images B, C, D with respect to image A in Fig. 4 for all of the HSC grizY -bands and VIKING Ks-band. All of the three flux ratios appear nearly uniform across the optical bands with no strong evidence for differential reddening. However, the flux ratio of the brighter image pair (B/A∼ 0.41 ± 0.11) in Ks-band (observed in year 2011) is discrepant with the flux ratio of 0.95 ± 0.02 seen in the HSC data (observed in year 2015). In Section 6.2, we discuss various phenomena that are known to introduce chromatic (i.e. wavelength dependent) variation in the flux ratios of lensed images in the attempt to find plausible explanation for this discrepancy.
Images C and D are detected in the optical bands only. The flux of image C is likely contaminated by the emission from satellite galaxy (G1) in the reddest (Y ) band where G1 becomes more 2 http://horus.roe.ac.uk/vsa/dboverview.html prominent (see Fig. 4 and Table 1 ). In the bluer bands, the fluxes of images C and D are comparable as expected for this image configuration from lensing. Although the presence of G1 could affect the magnification of image C, we do not detect any significant difference between relative fluxes of C and D.
SPECTROSCOPIC OBSERVATION OF HSC J1152+0047
We obtained around 0. 6-0. 7. We used GMOS in the long-slit mode with R400-G5305 grating and GG455 blocking filter. The width of the slit was set to 1. 0. This provides a spectral resolution R=1918 and wavelength coverage from 4000 to 8000Å. Two perpendicular slit configurations were used to acquire spectra of all 4 lensed images, as well as the lens galaxy G. The brighter pair was observed for 15 min and the fainter pair was observed for 45 min. The companion galaxy G1 is aligned with the fainter pair and fell on the second slit but was too faint to be detected.
We carried out the data reduction using IRAF with the dedicated GMOS package (v1.13). The spectra were bias subtracted, flat fielded and sky subtracted. We used CuAr lamp to calibrate the wavelength. Because the lensed image spectra are very faint and close to the spectra of the lens galaxy (<2 for the brighter pair, and <1 for the fainter pair), we manually select the aperture size and spectra position to extract the lensed image spectra. This is done using the 'gsextract' routine in an interactive mode. For the fainter pair, the spectra are dominated by the lens galaxy light. To avoid contamination from the lens for the fainter pair of images, we scaled the red part (> 7000Å) of the lens spectrum to match the spectrum of the fainter images assuming that most the of redder part is dominated by the emission from the lens. We then subtracted this normalized lens galaxy spectrum from the spectra of the fainter images. We calibrate the flux based on spectroscopic standard star. We estimate flux errors using the variance at each pixel, which is calculated from the raw image, and taking into account the effects of each reduction step using error propagation, till extracting the one-dimensional spectra.
The spectra of the lens galaxy and the four lensed images are shown in Fig. 5 . The spectra of each of the lensed images in the figure are smoothed with a Gaussian filter of 2.7Å and vertical offsets are added for illustrative purpose. The redshift of the lens galaxy is found to be z l = 0.466 ± 0.001 through the identification of CaII H and K absorption lines near the 4000Å break as expected for a typical early-type galaxy. As mentioned earlier, we do not have a spectrum of G1 but our photometric redshift estimate (z lG1 = 0.46 ± 0.15) suggests that G1 is a gravitationally bound satellite of galaxy G. The similarity in the spectra of the four images confirms the strong lensing nature of this system. The redshift of the lensed source is found to be zs = 3.76 ± 0.01 based on the identification of the Ly-α emission line. Also, the stacked spectrum shows other high ionization state lines e.g., NV in emission and C IV in absorption which are rather weak but their presence is consistent with the interpretation of the stronger emission line as Ly-α (see Fig. 5 ). Table 1 ). For the brighter pair of images, we also include the Ks-band data in the NIR.
LENS MASS MODELING
We used the lens modeling software GLAFIC (Oguri 2010) for lens mass modeling. We started with i-band HSC image where information from each pixel offer data constraints for the mass models.
The lens galaxies are each modeled with an isothermal density profile. Galaxy G is allowed to have ellipticity whereas galaxy G1 is assumed to have spherically symmetric mass distribution since G1 is less massive and the contribution from the quadrupole moment of its mass distribution is not expected to be significant. While we allowed for external shear to be present earlier in our models, we found that this was highly degenerate with the ellipticity of G and did not improve the fit significantly. Hence, we removed it for simplicity. Thus, our final lens mass model consists of an isothermal ellipsoid (SIE) for G and an isothermal sphere (SIS) for G1.
We tested different assumptions when modeling the light profile of the lensed source. Our list of models comprised i) single PSF ii) single Sersic and iii) PSF+Sersic. We found that a single PSF model left significant residuals in the i-band image, as expected and a PSF+Sersic model was not an improvement over the single Sersic model. Therefore, our final best model for the lensed source is a single Sersic component. We run Monte Carlo Markov Chain (MCMC) using EMCEE (Foreman-Mackey et al. 2013) . The model fitting includes pixels within a 7 box centered on the lens (see left panel of Fig. 6 ). The medians of the posterior distributions of our model parameters are given in Table 2 . We only report the source magnitude and effective radius from our model in Table 2 since other source parameters such as the ellipticity and position angle (PA) are not well-constrained. Also, since the Sersic index n was not wellconstrained we fixed it to n = 4 that corresponds to the de Vaucoleurs' profile.
In Fig. 6 , we show the model image (middle panel) and the residual image (right panel) after subtracting the model from the data. We also show critical curves (white contours) and caustics (magenta contours) marking the regions of infinite magnification in the middle panel. We highlight the peak positions of the modelpredicted lensed images (circles) and the true source position (triangle).
Finally, we also constructed mass models by fitting to just the peak positions and relative fluxes of the lensed images which were measured with GALFIT. We tested similar lens models as before except that the source is assumed to be a point source since the data constraints are limited. From this analysis, we determined a magnification factor of µ = 2.5−3 for images A and B. We choose µ = 2.5 3 for the analysis presented in Section 5.
RESULTS
In this section, we determine the properties of the lensed source based on the modeling of the imaging and spectroscopic data. First, we analyze the single most prominent emission line found in the spectra of the lensed images. Next, we determine the true source The values are given for the narrow component of Ly-α and the values within parentheses are given for the broader component. The EW is given in the rest-frame. The luminosities are delensed by taking into account the magnification factor.
magnitude and size to decide whether the source is dominated by an AGN or not.
Ly-α emission
We fit a Gaussian to the one-dimensional spectrum around the Ly-α emission in images A and B (see Fig. 7 ). We obtain a line width of σ = 4.6 ± 0.3Å and 5.4 ± 0.4Å at 5788Å, respectively. Given the spectral resolution (R = 1918), the instrumental broadening corresponds to 156 km s −1 . Thus, the Full-Width at HalfMaximum (FWHM) of Ly-α emission from images A and B, after accounting for the instrumental broadening, is 540±40 km s −1 and 640±50 km s −1 , respectively. There is a second peak blueward of the Ly-α line, which suggests that the underlying Ly-α is much broader, with different parts of the emission line modified by absorption or resonant scattering from surrounding neutral hydrogen (e.g. Miralda-Escudé 1998) . This absorption feature is more obvious for image A than image B. The FWHMs of the broader Ly-α line (including the second peak to the left) of images A and B are ∼ 920 and ∼ 890 km s −1 , respectively. This is also consistent with the FWHM estimate measured from the stacked (unbinned) spectra of the four images shown in Fig. 5 .
The flux of the Ly-α line from a flux-calibrated spectrum of image A is 1.4 × 10 −16 ergs s −1 cm −2 which gives a luminosity of 10 42.5 ergs s −1 after taking into account the magnification factor µ of 2.5. The equivalent width (EW) of Ly-α line is 75 ± 5Å in the observed frame and 16 ± 1Å in the rest frame for image A. The errors represent 68% confidence levels on the posterior distribution of the parameters sampled with MCMC. We present the measurements for both the narrow and the broad components of Ly-α in Table 3 .
Source Magnitude
GALFIT model fitting to image A in the i-band suggested i = 22.82. Using the magnification factor of µ = 2.5, we obtain a delensed source magnitude of i = 23.84. At zs = 3.76, this corresponds to an absolute magnitude M1500 = −22.1 after applying a K-correction for the continuum Kcorr = −2.5 (1 + α) log (1 + zs) − 2.5 α log (1500Å/λ eff ) following the prescription of Glikman et al. (2010) where α = −0.5 (Richards et al. 2006) for quasars.
Alternatively, we can determine the true source magnitude from the results of our lens mass modeling by fitting an extended source to the i-band image. The best-fit source magnitude thus obtained, is i = 23.9 ± 0.1 which corresponds to MUV = −22.0 ± 0.1.
Source size
We followed the same two approaches as before to estimate the true source size. GALFIT model fitting suggested a size of r eff,l = 0. 12 where subscript l indicates lensed. The lensing magnification factor (µ = 2.5) is used to scale down the area of the lensed source to get the true source size. We assume the source is circular (i.e. area=π r 2 eff,t where subscript t implies true) and that the lensing magnification is the same in all directions. Thus, the true source size is estimated to be r eff,t = r 2 eff,l /µ = 0. 069. Given the physical scale at zs = 3.76 of 7.33 kpc arcsec −1 , the source size is ∼ 0.56 kpc in physical units.
The best-fit source size r eff,t from lens mass modeling is found to be even smaller, ∼ 0. 028 ± 0. 005, suggesting a physical source size of 0.20 ± 0.04 kpc. We trust our latter estimate more because the former estimate has a larger systematic error owing to the strong assumptions adopted in our calculation.
DISCUSSION
In this section, we compare properties of high redshift galaxies with the lensed source of HSC J1152+0047 to decide whether the source has an AGN or not. We also discuss possible sources of chromatic variations seen in the flux ratio of the brighter pair of lensed images.
Comparison with high redshift galaxies
Here, we consider comparison with LAEs and LBGs. LAEs are star-forming galaxies with faint ultra-violet (UV) continuum and a prominent Ly-α emission line (e.g. Malhotra & Rhoads 2002; Ouchi et al. 2008; Shibuya et al. 2012) .
LAEs are known to have large EWLy−α and small velocity widths ∆vLy−α (e.g., Ouchi et al. 2008; Hashimoto et al. 2013) . For example, rest-frame EWLy−α for a sample of LAEs at z ∼ 3.7 is > 44Å (Ouchi et al. 2008 ) much larger than that of our lensed source but their sample is limited by the selection effects of their narrow-band data. Usually LAEs are defined to be high-redshift galaxies with rest-frame EWLy−α 20Å (e.g., Ouchi et al. 2003) . Thus, our source is probably at the border of being an LAE based on the EW criteria. Ouchi et al. (2010) measured velocity widths of Ly-α for a large sample of over 200 Ly-α emitter (LAEs) at high redshifts. They find average velocity widths of 260 km s −1 without significant difference between z = 5.7 − 6.6. Assuming that this holds true at z ∼ 4, the FWHM of Ly-α for the source in HSC J1152+0047 is much broader to be an LAE type of galaxy.
The characteristic of LBGs is a sharp drop in the flux bluewards of the Ly-α. We do not see any strong evidence of such a sharp cut-off in either the spectrum (see Fig. 5 ) or the imaging although its colors may not be inconsistent with an LBG (e.g., Bouwens et al. 2014) . Shibuya et al. (2015) derived the size-magnitude (MUV) relation for SFGs and LBGs at z ∼ 4 (as shown in Figure 9 of their paper). Our source is an outlier for the z ∼ 4 population and does not show expected size and magnitude properties for either SFGs or LBGs at that redshift. In fact, it is extremely compact and at the brighter end of the rest of the population suggesting that the source probably has an AGN with low-to-moderate luminosity.
Chromatic variations in the flux ratios

Intrinsic variability due to AGN
AGNs are known to show intrinsic variability over months to years whereas galaxies do not have any mechanism to produce variability on such time scales, except when they host luminous transients such as supernovae. From the geometrical symmetry of the lensed images in an Einstein cross and from our mass models, the relative time delay in the arrival of light rays between the brighter pair of the lensed images is a few days. The difference of 1 magnitude in the brighter pair (Fig. 4) , which are separated by a relative time delay of a few days, is too rapid to be caused by intrinsic flux variation in the AGN.
Microlensing
Microlensing is the lensing effect produced by very low mass compact components, for example, from stars, globular clusters or black holes in the plane of a lens galaxy. Microlensing could produce chromatic variations in flux ratios. This effect is sensitive to the scale of the source size. The size of region emitting rest-frame optical (observed frame NIR) in the source plane is much larger than that of the region emitting rest-frame UV (observed frame optical).
Thus, the Ks-band fluxes are expected to be less affected by microlensing. However, HSC J1152+0047 shows a discrepancy in the Ks-band flux ratio instead of the optical.
Also, the VIKING Z-band (not shown here) suggests a flux ratio, B/A∼ 1 consistent with HSC data. The VIKING Ks-band data were taken 1 yr after VIKING Z-band data and HSC data were taken 4 yrs after Ks-band data. Ignoring the fact that we are comparing data in different bands here, these timescales even though short are still feasible for microlensing to appear, based on the caustic crossing time estimated by following Treyer & Wambsganss (2004) .
Microlensing can also be deduced by comparing the continuum and emission line flux ratios (e.g. Sluse et al. 2007 ). The ratio of the flux calibrated optical spectra of images A and B is nearly one, both for the continuum and the Ly-α emission line disfavoring the microlensing scenario although the weaker NV and CIV emission lines have different relative strengths but are not reliable. In summary, microlensing cannot be considered as the source of the discrepancy between the optical and NIR flux ratios without additional data. High resolution and deeper spectroscopy is needed to rule out or confirm microlensing with certainty.
Differential Extinction
Extinction from the presence of dust in the lens galaxy could affect the flux ratios as a function of the wavelength. Firstly, the lens galaxy is an early-type galaxy which usually do not have significant dust to cause severe extinction of the lensed images (e.g. Falco et al. 1999; Elíasdóttir et al. 2006) . Secondly, we do not see any obvious dust lanes in the deep HSC imaging. Given that the system is fairly symmetrical in the near North-South direction and that images A and B are almost equidistant on the either side of the lens galaxy, the amount of dust is not expected to be significantly different to cause such a high level of differential extinction in the lensed images A and B and in the Ks-band alone. Also, extinction affects strongly at shorter wavelengths but the flux ratio, B/A does not show any sign of extinction in the HSC data. Furthermore, the measured flux ratios in the optical are completely consistent with a simple lens mass model without the need to include any model for the dust extinction. Thus, extinction is unlikely to be the source of chromatic variation seen in HSC J1152+0047.
CONCLUSION
We have discovered a quadruply imaged source from the HSC survey at zs = 3.76 lensed by an early-type galaxy at z l = 0.466. In this paper, we attempt to understand the whether of the background source has an AGN at its core by considering various observational evidences.
• The Ly-α emission line is narrow but broader than velocity widths typically found in LAEs and LBGs and its luminosity is consistent with a faint AGN. The rest-frame UV spectrum shows weak metal emission lines (NV and blue-wing absorbed C IV) found in the NLR/BLR around AGNs.
• The rest-frame UV absolute magnitude (MUV = −22) of the source suggests that it either belongs to the rare population of intrinsically bright galaxy population (e.g., Kobayashi et al. 2010; Parsa et al. 2016) or the very abundant population of faint AGNs (e.g., Glikman et al. 2011 ).
• The source appears point-like in all bands except i-band where only the brighter pair of lensed images suggest extendedness in the tangential direction. This could suggest that we are detecting emission from the underlying AGN host galaxy. Alternatively, if there is no AGN, then the source (with r eff ∼ 0.2 kpc) is one of the most compact galaxies at z ∼ 4.
• We do not see any sign of variability in any of the four lensed images from the HSC data and VIKING Z and Y -bands except the VIKING Ks-band data which show highly discrepant flux ratio for the brighter pair. The origin of the chromatic variation is not understood since none of the known phenomena such as intrinsic variability, microlensing and differential extinction can fully explain the measured optical and NIR flux ratios. We can not rule out microlensing due to lack of sufficient data.
In conclusion, the lensed source is most probably a low-luminosity AGN (LLAGN) but we can not exclude the possibility of it being a rare, highly compact bright galaxy.
If the source indeed has an AGN, then this represents the highest redshift quadruply lensed AGN. Conventionally, quasars (or bright AGNs) are favorable for cosmological studies as they are easier to follow-up on small telescopes for time-delay monitoring. However, LLAGNs also show variability, in fact, at much shorter time scales and the high redshift, quadruply lensed source of HSC J1152+0047 shows great promise for cosmological studies. Faint AGNs are also useful to study quasar fueling lifetime, feedback and faint end slope of the luminosity function (e.g., Hopkins et al. 2006; Glikman et al. 2010; Fiore et al. 2012; Ikeda et al. 2012; Matsuoka et al. 2016) . Studying LLAGNs at high redshifts has been difficult due to their faintness and strong lensing might be the best means to study inner structures and mechanisms that drive the nuclear activity in distant LLAGNs.
Most of the surveys in the past have been shallow and wide enough to detect numerous lensed quasars (the brighter end of the AGN luminosity function). The discovery of HSC J1152+0047 from early HSC data demonstrates that HSC, with its unique combination of depth and wide imaging, is beginning to probe the fainter end of the AGN luminosity function. Looking ahead, we should expect to discover more lensed LLAGNs from HSC which will open a new avenue of studies. In the future, with even larger surveys such as the Large Synoptic Survey Telescope survey, lensed LLAGNs will probably be discovered routinely through variability.
